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Abstract

Fixed points of strict pseudocontractions and zero points of two monotone operators are investigated
based on a viscosity iterative method. A strong convergence theorem of common solutions is established in
the framework of Hilbert spaces. The results obtained in this paper improve and extend many corresponding
results announced recently. (©2016 All rights reserved.
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1. Introduction and Preliminaries

Quasi-variational inclusion problem was recently extensively investigated by many authors. The problem
has emerged as an interesting branch of applied mathematics with a wide range of applications in industry,
finance, economics, optimization, and medicine; see [1}, 2, [4, 8, 9], 17, (18] and the references therein. The ideas
and techniques for solving quasi-variational inclusion problem are being applied in a variety of diverse areas
of sciences and proved to be productive and innovative. Fixed point methods are efficient and powerful
to solving the inclusion problem. In this paper, we use a viscosity fixed point method, which first was
introduced by Moudafi [I3], to study a quasi-variational inclusion problem. Strong convergence theorems
are established without any compact assumptions imposed on the framework of the spaces and the operators.

Throughout this paper, we always assume that H is a real Hilbert space with inner product (-,-) and
norm || - ||, respectively. Let C' be a nonempty closed convex subset of H. From now on, we use — and —
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to denote the strong convergence and weak convergence, respectively. Recall that a space is said to satisfy
Opial’s condition [14] if, for any sequence {z,} C H with x,, — z, the inequality

liminf ||z, — z|| < liminf ||z, — ],
n—oo n—oo
holds for every y € H with y # x. Indeed, the above inequality is equivalent to the following

limsup ||z, — z|| < limsup ||z, — y||.
n—oo n—oo

Let S be a mapping. We use F'(S) to stand for the fixed point set of S; that is, FI(S) := {z € C : © = Sx}.

Recall that S is said to be a-contractive iff there exists a constant o € (0, 1) such that

|Se — Syll < alle —yll, VayeC,
S is said to be nonexpansive iff
1Sz = Syll < |lz—yll, Vao,yeCl.

It is known that the fixed point set of the mapping is not empty if the subset C' is bounded in the
framework of Hilbert spaces.
S is said to be k-strictly pseudocontractive iff there exists a constant x € [0,1) such that

vo,ye O, [|1Sz— Sy|? < Jla — yl* + sll(z — Sz) — (y — Sy)|*.

The class of k-strictly pseudocontractive mappings was introduced by Browder and Petryshyn [5]. Note
that the class of k-strictly pseudocontractive mappings strictly includes the class of nonexpansive mappings.
That is, .S is nonexpansive iff K = 0. The class of k-strict pseudocontractions has been extensively investi-
gated based on viscosity iterative methods since it has a close relation with monotone operators; see [5] and
the references therein.

A multivalued operator B : H — 2 with the domain Dom(B) = {x € H : Bx # 0} and the range
Ran(B) = {Bx : x € Dom(B)} is said to be monotone if for 1 € Dom(B), xo € Dom(B), y1 € Bx;
and yo € Bxgy, we have (x1 — x2,y1 — y2) > 0. A monotone operator B is said to be maximal if its graph
Graph(B) = {(z,y) : y € Bz} is not properly contained in the graph of any other monotone operator. Let
I denote the identity operator on H and B : H — 2 be a maximal monotone operator. Then we can
define, for each A > 0, a nonexpansive single valued mapping (I + AB)~!. It is called the resolvent of B. We
know that B=10 = F((I + AB)™!) for all A > 0. We also know that (I + AB)~! is firmly nonexpansive; see
[7, 10, 15] and the references therein.

Let A: C — H be a single-valued mapping. Recall that A is said to be monotone iff

Va,y € C, (Az — Ay, z —y) > 0.
A is said to be &-strongly monotone iff there exists a constant £ > 0 such that
Ve,yeC,  (Az— Ay,x—y) > |z -yl
A is said to be &-inverse-strongly monotone iff there exists a constant & > 0 such that
Ve,yeC,  (Aw— Ay, —y) > £|| Az — Ay|*.

It is not hard to see that &-inverse-strongly monotone mappings are Lipschitz continuous. It is also
obvious that every operator is &-inverse-strongly monotone iff its inverse is &-strongly monotone.

Recall that the classical variational inequality, denoted by VI(C,A), is to find v € C such that
(Au,v —u) > 0, Vv € C. It is known that the variational inequality is equivalent to a fixed point prob-
lem. This equivalence plays an important role in the studies of the variational inequalities and related
optimization problems.
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In this paper, we are concerned with the problem of finding a common element in the intersection:
F(S)N(A+B)~1(0), where F(S) denotes the fixed point set of k-strict pseudocontraction S and (A+B)~1(0)
denotes the zero point set of the sum of the operator A and the operator B. The results obtain in this paper
mainly improve the corresponding results in [3] 6, [7, 1T, 16}, 19],[21]-[26].

Lemma 1.1 ([20]). Suppose that H is a real Hilbert space and 0 < p < t, < g <1 for alln > 1. Suppose
further that {x,} and {y,} are sequences of H such that

limsup ||z, | <r, limsup [jy,| < r
n—o0 n—oo

and
lim |[tpz, + (1 —ty)ynl =7
n—oo

hold for some r > 0. Then limy, s || Tn, — yn|| = 0.

Lemma 1.2 ([3]). Let C be a nonempty, closed, and convex subset of H, A : C — H a mapping, and
B: H = H a maximal monotone operator. Then F((I +\B)~*(I — \A)) = (A + B)~1(0).

Lemma 1.3 ([12]). Assume that {«,} is a sequence of nonnegative real numbers such that
(077 | < (1 - ’Yn)an + 5na

where {y,} is a sequence in (0,1) and {0y} is a sequence such that
(i) 220:1 Tn = OO
(i) limsup,,_,o0 On/vn <0 or Y07 |0n] < 00.

Then lim,_ o oy, = 0.

Lemma 1.4 ([5]). Let C be a nonempty, closed, and conver subset of H. Let S : C — C be a strictly
psedocontractive mapping. Then S is Lipschitz continuous and I — S is demiclosed at zero.

2. Main results

Theorem 2.1. Let H be a real Hilbert space and let C be a nonempty closed convexr subset of H. Let
A C — H be a &-inverse-strongly monotone mapping and let B be a mazximal monotone operator on
H such that Dom(B) C C. Let f be a fixzed a-contractive mapping on C and let S be k-quasi-strict
pseudocontraction on C. Let {\,} be a positive real number sequence. Let {ou 1}, {an2}, {on s}, {Bn} and
{7} be real number sequences in (0,1). Let {x,} be a sequence in C generated in the following iterative
process

x1 € C,

Yn = Qn,12n + Oln,Qf(xn) + Qi 3Tn,
Tn+l = (1 - /Bn)((l - ’Yn)Syn + 7nyn) + Bnn, Yn >1,

where z, = (I+M,B) " (2, —ApAxy), the criterion for the approzimate computation is ||z, — I+ B) ™ (2 —
MAzy)|| < ep. Assume that the sequences {an 1}, {om 2}, {ans}, {Bn}, {} and {\,} satisfy the following
restrictions: ap1 + op2+oan3 =1, 0<a < B, <b <1k <7 <c <1, im0 |[Ynt1 — | = 0;
My, o0 Qpy = liMp oo @ny = 0, D07 jano = 00; 0 < d < A\, < € < 2, limy oo [Apy1 — An| = 0,
lim, 00 [|en]| = 0, where a,b,c,d and e are some real numbers. If F = Fiz(S) N (A + B)~1(0) # 0, then
sequence {xy} converges strongly to &, where T solves the following variational inequality (f(z)—z,z—x) > 0,

Vo e F.
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Proof. First, we show that {z,} is bounded. Since A is inverse-strongly monotone, we have

17 = M)y — (I = AgA)|?
= A2 Az — AylP + e — yI — 22n(e — y, Az — Ay)
< A — 20)[[ Az — Ay|® + ||z — ]

Using the restriction imposed on {A,}, one has ||z —y|| > ||(I — A\yA)z — (I — A\, A)y||. That is, I — A\, A
is nonexpansive. Fixing p € F, we find from Lemma that

= (I +2B)" (p = Andp).
Since both (I + A\, B)~! and I — )\, A are nonexpansive, we have ||z, — p| < |len|| + [|zn — p||. It follows that

1yn =PIl < cnallzn = pll + anallf(2n) = pll + ansllzn - pll
< anallenll + anallen — pll + anpallzn — pll + anallf(p) — pll + ansllen — pll (2.1)
< (1= ana(l = a))lzn = pll + anallf(p) = pll + lleal-

Since S is k-quasi-strictly pseudocontractive on C, one finds from ({2.1]) that
[¥n¥n + (1 = 72)Syn — pH2

= (L =) ISyn — SpI* + Yallyn — PI* = %1 — %)l (¥ — ) — (Syn — Sp)|I?
< Yollym = pII2 + (1 = ) [y — 21> + £l (yn — p) = (Syn — SP)|?)

) (2.2)
— Y (1 =)l (yn — p) = (Syn — Sp)||
= llyn = pI” = (1 = ) (30 = )|y — p) — (Syn — Sp)|I?
< ”yn _pH2'
Using (2.1)) and ., we find
[y + (L =) Syn — pll < (1 = an2(l = a))|[zn — pll + an2llf(p) = pll + [lenl].
It follows that
[2nt1 = pll < (1 = Bo)lnyn + (1 = ) Syn — pll + Bullzn — pl|
< ana(1 = Ba)llf(p) = pll + (1 = Bp) (1 = an2(l = @) [z — pl]
+ (1 - 5n)en + 5anL‘n - p”
< ama(l - ﬁn)llf( ) =l + (1= en2(l = @) (1 = Bn))llzn — pll +en
||f( ) — 7l .-
< — i < 00.
< max{-————— — N pH}—F;e 00
This proves that {z,} is bounded. Since f is an a-contractive, we find
[Yn+1 = ynll < antiallznrs = zoll + anpr 2l f (@ng1) = f(@n) | + antasllenis — 2l
+ lant1,1 — analllznll + g2 — an2ll[ f(zn) | + |nt1,3 — ansll|za|l (2.3)

— Ty |

< ang1llzng — zall + anpr 20l T

+ lant1,1 — analllznll + lanti2 — a2l f(@n)|| + lant1,3 — ansll[zal-
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Putting Jy, = (I + A\, B)™!, one has

[2n+1 = 2nll < llensall + HJMH(@"N-I—I = An41A4zn11 — Iy, (Tn — A Azn || + [len]|
< (@ — AnAzn) — (Tn41 — Anp1Aznp) ||
+ 1 x, (@0 = AnAzn) = I, (20— AnAzn)|| + llensall + llenll (2.4)
< g1 = Al Az + [[2n+1 — @0
+ 1, (20 = AnAxy) — I, (20 — AnAzn)|| + [lensall + [lenl-

Substituting (2.4]) into (2.3)), we find

Hyn+1 - ynH < ‘)\n—l-l - /\n’HAan + (1 - an+172(1 - 05))Hxn+1 - an
+ an+1,1||=])\n (T — AnAxp) — J)\n+1 (T — AnAxp)|| + [lentall + [lenll (2.5)

+ lans11 — analllzall + lant12 = anal |l f (o) | + lany1,3 — ansll|@all-
Putting u,, = z,, — A\, Ax,, we see that

Up — Ja, Un  Un — Ir,p Un
0 2 <‘]>\n+1un - Jknun’ )\ - )\ = >
n n+1

It follows that

>

| Tn, e — J>\n+1unH2 <((1 - :\H )(Ia, Un = Un), I, Un — J/\n+1u'n>-

n

Hence, we have
|)\n+1 - )\n|

Iy Uy — J
|5, u A N

From (2.5) and (2.6]), one has

11 = ynll < [Ang1 = Anll[ Azl + (1 = anga2(1 = @) [l2ns1 — 2

up| < [ Tx, 1 = - (2.6)

n+1

A - A
Pt =l sl el + el (2.7
n

+ lant1,1 — analllznll + lanti2 — anall| f(@) || + lant1,3 — ansll[zal-
Putting T;, = (1 — v,)S + Y1, one has

[ Toz — Toyll* < (1= yn)l|Sz = Syl + ynllz — y|?
— (1 = m)[[(Sz — Sy) — (z —y)|?
< llz =yl + (1 =) (|lz =yl
+5|(z —y) — (Sz - Sy)|1?)
— (1= m)ll(x —y) — (Sz — Sy)|?
= [lz = yl> = (1 =) (v — #)l(z — y) — (Sz — Sy)|”
<z — ZJH2, Ve, y € C.

It follows that
HTnyn - n+1yn+1H S HTn—i—lyn—i—l - Tn—l—lyn + Tn—l—lyn - TnynH
< ynt1 = Ynll + 1 (s 19n + (1 = Yng1)Syn)

— (Y + (1 = 70)Syn) ||
< Yyn+1 = Yull + [vn+1 = Yl (yall + 1Synll)-

(2.8)
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From (2.7) and (2.8)), one has

HTnyn - n+lyn+1H - H$n+1 - an
Antl — A
< Pt = Al | + 2ot =
n
Hlaens = allznl +lansns — anall H@a)ll + o s — o]
+ s =l (sl + 1Sl

[ Txntin = unll + llentall + [lenll

It follows that
liInSup(||,Tn—&-1yn-l-1 - TnynH - ||J5n+1 - xn”) <0.

n—o0

In view of Lemma one has limy, 0 ||, — Thyn| = 0. This finds

lim ||zp+1 — 2, = 0. (2.9)
n—oo
Put pn, = Jy, (Tn — A\yAzy,). Since || - || is convex, we see

lzns1 = plI* < (1= Ba) I Toyn = plI* + Ballzn — plI?

< Ballzn = plI* + (1 = Ba)llyn — pII?

< Bullwn = plI* + angll f(zn) = Pl + @ni (1 = Ba)llzn — Pl + ans(1 = Ba)zn — pl®

< Bullzn _pH2 + an2|| f(2n) — pH2 + Hen||2 + a1 (1 = Bp)llpn — PH2 + 2[|pn — pllllenl
+ an3(1l = Bp)llzn _pH2

< Bullzn — p”2 + anol f(zn) — p||2 + ||en||2 + an1(1 = Bn)llzn — pH2
— a1 (1= )M (26 = M) Azn — Ap||® + 2 — pllllenl| + an3(1 = Bn)llzn — p?

< (1 — (1 - ﬁn» [@n — pH2 + an2|| f(zn) _pH2 + HenH2
— a1 (1 = Bu)Aa(26 = M) [ Az — Ap||* + 2 i — plllen]|-

It follows that
01 (1= B A (26— M)l A — ApIP < a1~ )2 — pIP + n2ll () — pl* + el
e — 2l ~ ns1 I + 2jtn — plleal

Using the restrictions imposed on the control sequences, we have
lim ||Az, — Ap| = 0. (2.10)
n—o0

Since J),, is firmly nonexpansive, we have

itm = pl2 = [Tx, (0 — AAp) — Jn. (00 — A A) |2
< <Nn - D, (l‘n - AnAajn) - (p - AnAp»

1
= §(||/~Ln —pl* + l(zn — AnAzyn) — (p — AnAp)|°
= [(zn — AnAzn) — (p — M Ap) — (pin —p)||2

1
< 5 (lwn = plI* + = PI* = llon = ptn = An( Az — Ap)[?)
1
< S (ln = pl* + = pI* = lln = pnll* + 2Anllwn = pnl[| Az — Apl)).

It follows that

ln = 2l < llan = pI? = 2 — wall? + 2Xnllzn — pallllAzn — Ap.
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Hence, we have

l2n = pII* < llenll + [l = pII* + 2llenllllx — p
< lenll* + llzn = plI* = lon = pnll* + 2Xnllon — pnlll| Az — Apll + 2]l enllllin — 2l

Since || - ||? is convex, we see that

[Zn41 = plI* < (1= Bo)|Toyn — pII° + Bullzn — p||

(1= Ba)llyn = plI” + Bullzn — pl?

< (1= Bn)anallzn — plI? + (1 = Bu)aw ol f(zn) — plI?
_|._

(1= Bu)ansllan — plI* + Bullan — plI*.

<
<

It follows that

[ _pH2 < Hen”2 + (1 = Bp)an,llzn —p||2 = (1= Bu)anllzn — Nn”2
+ (1= Bn)an,12An ||z — pall[[Azn — Apl| + 2[lenlll|pn — pl|
+ (1= Bn)anz||f(zn) — pH2 + (1= Bn)ans|lzn — pH2 + Bullzn — pHQ
< lleall® = (1 = Ba)anillwn — pall® + 2Xnllzn — pallll Azn — Apll + 2]l [l — pll
Flan) =l + (1= an2(1 = ) lzn = pII%,

+ ap 2

which further implies

(1 - /Bn)an,l

n = pnll® < llenll? + llzn = plI* = lzns1 = plI* + 2Xnllzn — pallllAzn — Ap|
+2llenllllin — pll + anzll fan) = plI*.

This gives from (2.9) and (2.10) that lim, e ||Zr, — pin]| = 0, which in turn implies that lim, o ||zn —
zn|| = 0. Since a;, — 0, we have

nll_}ngo |zn — ynll = 0. (2.11)

Since Projrf is a-contractive, we see that there exists a unique fixed point. Next, we use T to denote
the unique fixed point. limsup,, ,..(f(Z) — (Z), yn — x) < 0. To show it, we can choose a subsequence {y,, }
of {z,} such that

limsup(f(z) — z,yn — T) = im (f(Z) — &, yn, — T).

n—00 i—00

Since yp, is bounded, we can choose a subsequence {ynz]} of {yn,} which converges weakly some point
y. We may assume, without loss of generality, that y,, converges weakly to y, so is x,, . First, we show
z € F(5). Note that

|zn — ('YTan +(1— ’Yn)SCUn) <l (’ann +(1— ’Yn)an) - ('Ynyn +(1— 'Yn)Syn) |
+ ||(7nyn + (1 - 'Yn)Syn) - an
<len = ynll + (v + (1 = 1) Syn) — 24l
< #n = ynll + [Ty — 2all.

This implies from (2.11) that lim, 0 ||2n — Sz,|| = 0. Now, we are in a position to show z € F(S5).
Assume that z ¢ F(S). In view of Opial’s condition, we find from Lemma [I.4] that

liminf ||z, — Z|| < liminf ||z,, — SZ||
1— 00 1—00

= liminf ||x,, — Sz, + Sxn, — SZ||

11— 00

< liminf ||z, — Z||.
1—00
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This is a contradiction. That is, £ = Sz. This shows that z € F(S5).
Next, we show that Z € (4 + B)~1(0). Since ju, = Jy, (5, — A\nAxy,), we find that

Ty, — MAxy € (I + Ay B) .

That is,

An

Since B is monotone, we get, for any (u,v) € B, that

Tn =,

" Ty —v) > 0.

<Mn - M,
Replacing n by n; and letting ¢ — co, we obtain that
(T — p,—Az —v) > 0.

This means —AZ € BZ, that is, 0 € (4 + B)(z). Hence we get & € (A + B)~1(0). This completes the
proof that x € F. It follows that

Kl

limsup(f(z) — z,y, — ) < 0.

n—o0

Notice that
yn — £H2 = an,1<zn —Z,Yp — T) + an,2<f(xn) — T, Yn — Z) + an,3<xn —Z,Yp — T)
< O‘n,luzn - 55””3/71 - 3_3” + an,2<f($n) —Z,Yn — i"> + an,3||$n - Jj"”Hyn - f”

(6% 71 _ _ — = a 73
B (= 1+ o — 3) + 2 ) — 2 — ) + 2

(ln = 2[ + llym — 2%).

IN

Hence, we have

9n — 53”2 < an,luzn - jHQ + 200 2(f(Tn) — T,yn — T) + an3llon — fHZ
< ani(lleall + llzn — Zl)* + 20m2(f (2n) — Z,yn — 2) + anllz, — 2]
< (1= an2)l|lzn — 2| + 20m,2(f (#n) — Z,yn — 2) + |leall® + 2]lzn — Z||||enll.
It follows that

Hx”‘*‘l - EHQ < (1 - Bn)HTnyn - Zz'HQ + 5n\|xn — .i'”2
< (1= B)llyn — Z|1* + Bullzn — z|?
< (1= ana(1 = ) lon = ° + 2an2(1 = Bu)(f (¥n) = &,y — ) + llenll® + 2lzn — 2llenl.

Using Lemma we have lim,,_, ||z, — Z|| = 0. This completes the proof that {z,} converges strongly
to Z. O

From Theorem [2.1] we have the following results immediately.

Corollary 2.2. Let H be a real Hilbert space and let C' be a nonempty closed convex subset of H. Let
A : C — H be a &-inverse-strongly monotone mapping and let B be a mazximal monotone operator on
H such that Dom(B) C C. Let f be a fized a-contractive mapping on C and let S be k-quasi-strict
pseudocontraction on C. Let {\,} be a positive real number sequence. Let {an}, {Bn} and {y,} be real
number sequences in (0,1). Let {x,} be a sequence in C' generated in the following iterative process

X1 € C,
Yn = (1 - an)zn + Oénf(l'n)a
Tn+l = (1 - ﬁn)((l - ’Yn)Syn + 'Vnyn) + BnTn, Yn >1,
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where 2z, = (I+M, B) " (xn—AnAxy), the criterion for the approzimate computation is ||z, — I+, B) ™ (2, —
MAzy)|| < en. Assume that the sequences {an}, {Bn}, {1} and {A\n} satisfy the following restrictions:
0<a<pB, <b<l1l k< <c<l, imye|sr — Y = 0; limpsoan, =0, > 07 oy = 00;
0<d< A <e <2 limp oo Ant1 — A = 0, limy o0 ||en|| = 0, where a,b,c,d and e are some real
numbers. If F = Fix(S) N (A + B)~Y0) # 0, then sequence {x,} converges strongly to %, where T solves
the following variational inequality (f(z) — z,Z —x) > 0, Vo € F.

Corollary 2.3. Let H be a real Hilbert space and let C' be a nonempty closed convex subset of H. Let
A C — H be a &-inverse-strongly monotone mapping and let B be a mazimal monotone operator on H
such that Dom(B) C C. Let f be a fized a-contractive mapping on C. Let {\,} be a positive real number
sequence. Let {an} and {Bn} be real number sequences in (0,1). Let {z,} be a sequence in C' generated in
the following iterative process

1 € C,
Yn = (1 — an)zn + anf(zn),
Tp41 = (1 - ﬁn)yn + anna Vn > 1,

where z, =~ (I+X,B) ™Y (xn—AnAxy,), the criterion for the approzimate computation is ||z, — I+, B) ™ (2 —
MAz,)|| < en. Assume that the sequences {an}, {Bn} and {\,} satisfy the following restrictions: 0 < a <
Bn <b<1;limy ooy =0, 0" a,=00;0<d<\, <e<2 limy oo [Ang1 — An| =0, limy, o0 [|en ]| =
0, where a,b,d and e are some real numbers. If N(A+ B)~1(0) # 0, then sequence {x,} converges strongly
to T, where T solves the following variational inequality (f(z) — Z,z — ) > 0, Yo € N(A + B)~1(0).

Finally, we give a result on a variational inequality problem.
Let H be a Hilbert space and f : H — (—00, +00] a proper convex lower semicontinuous function. Then
the subdifferential 0f of f is defined as follows:

Of(x)={ye H: f(z)> f(zx)+(z—=x,y), z€ H}, VreH.

From Rockafellar [I7], [I8], we know that 0f is maximal monotone. It is easy to verify that 0 € 9f(x)
if and only if f(z) = mingen f(y). Let Ic be the indicator function of C, i.e.,

Ic(z) = {(:L’OO 2 Z g (2.12)

Since I is a proper lower semicontinuous convex function on H, we see that the subdifferential 0Ix of
I is a maximal monotone operator.
Let C be a nonempty closed convex subset of a real Hilbert space H, Projc the metric projection from
H onto C, 0l¢ the subdifferential of I, where I is as defined in and Jy = (I +XdI¢)~ L. From [23],
we have
y=Jyx <=y = Projoxr, x€ HyecC.

Theorem 2.4. Let H be a real Hilbert space and let C be a nonempty closed convexr subset of H. Let
A C — H be a -inverse-strongly monotone mapping. Let f be a fized a-contractive mapping on C' and
let S be k-quasi-strict pseudocontraction on C. Let {\,} be a positive real number sequence. Let {op 1},
{om 2}, {ans}, {Bn} and {yn} be real number sequences in (0,1). Let {x,} be a sequence in C generated in
the following iterative process

x1 € C,
Yn = Qn,12n + an,2f(xn) + an 3Tn,
Tn+l = (1 - Bn)((l - ’Yn)Syn + 'Ynyn) + Bnxn, Yn >1,



X. Xu, Y. Lu, S. Y. Cho, J. Nonlinear Sci. Appl. 9 (2016), 2604-2614 2613

where z, ~ Po(xy, — A\yAxy,), the criterion for the approzimate computation is ||z, — Po(xn — AnAxy)|| < en.
Assume that the sequences {1}, {an2}, {ans}, {Bn}, {Wm} and {\,} satisfy the following restrictions:
an1+ans+an3=1,0<a<p,<b<1l k<7 <c<l, im0 |[tnr1 — Wl = 0; limy o0 apy, =
limy, oo pg =0, Y02 ane =00; 0 <d <\, <e <26, limpyyo0 [Ant1 — An| =0, limy o0 [Jen]| = 0, where
a,b,c,d and e are some real numbers. If F = Fix(S)NVI(C, A) # 0, then sequence {x,,} converges strongly
to T, where T solves the following variational inequality (f(z) — z,z —z) > 0, Yo € F.

Proof. Put Bx = 0I¢. Next, we show that VI(C, A) = (A + 0I¢)~1(0). Notice that

z € (A+0Ic) H0) <= 0 € Az + dlcx
< —Ax € 0lcx
— (Az,y—x) >0
<~z eVI(C,A).

Hence, we conclude the desired conclusion immediately. O
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